Effect of repeated restraint stress, desmethylimipramine or adrenocorticotropin on the alpha and beta adrenergic components of the cyclic AMP response to norepinephrine in rat brain slices.
The cyclic AMP response to catecholamines in rat cortical slices is mediated by a beta adrenergic receptor which is coupled to adenylate cyclase and an alpha adrenergic receptor which potentiates the response to beta receptor stimulation. The present studies examined the effects of repeated restraint stress, adrenocorticotropin or desmethylimipramine administration on the beta and alpha adrenergic components of this response. Restraint was found to produce a small nonsignificant decrease of the beta receptor response accompanied by a significant reduction of the alpha receptor-induced potentiation of the beta response. Desmethylimipramine was found to lower the cyclic AMP response to beta receptor stimulation but not to alter the alpha-induced potentiation of the beta response. Adrenocorticotropin, like restraint stress, was found to reduce only the alpha-induced potentiation of the beta response. Experiments with adenosine and histamine showed that restraint stress lowered the alpha-induced potentiation of cyclic AMP responses to these neurohormones also. It is concluded that restraint stress acts primarily to reduce the response to stimulation of central alpha adrenergic receptors whereas desmethylimipramine acts primarily to reduce the response to stimulation of beta adrenergic receptors. Adrenocorticotropin has the same effect as restraint stress suggesting that pituitary adrenal hormones mediate the stress effect.